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LEVEL MAINTAINING APPARATUS FOR A 
LIQUID 

FIELD OF THE INVENTION 

This invention relates to swimming pools and, more 
particularly, to an apparatus for controlling the level of Water 
in a swimming pool and for controlling the ?oW of Water to 
the sWimming pool from a location remote from the sWim 
ming pool. 

BACKGROUND OF THE INVENTION 

There are several Ways to monitor and control the level of 
a liquid in a reservoir, particularly a sWimming pool. The 
most primitive Way to monitor and control the level of a 
liquid is by visual inspection and manually ?lling. Because 
manually controlling the level of a liquid in a reservoir, such 
as a pool, is not usually a feasible alternative, various 
systems have been developed for automatically controlling 
liquid levels, particularly the Water level in a pool. 
US. Pat. No 4,445,238 to MaXhimer discloses an appa 

ratus for remotely sensing the Water level in a pool and 
turning on and off a ?oW of Water via a control valve. In 
MaXhimer, Water is draWn from a skimmer reservoir of a 
pool into a cylinder, the level in the cylinder thus re?ecting 
the height of Water in the pool. As the Water level in the 
cylinder changes, a ?oat in the cylinder either alloWs an 
photo detector to detect light from an LED, activating Water 
?oW, or disrupts the light detection by the photo detector. 
US. Pat. No. 5,203,038 to Gibbs discloses an apparatus 

for maintaining a Water level in a sWimming pool. The level 
sensing device includes a ?oatation element operable to ?oat 
on the surface of the Water and having a ?oatation arm 
connected to the valve assembly to open and close the Water 
conduit. The ?oatation element has a sensing device 
attached to the end portion of the main body for sensing 
variations in the level of ?uid. Accordingly, the need eXists 
for a Water level maintenance apparatus Which is operable 
With sWimming pools having a Wide range of con?gurations. 

SUMMARY OF THE INVENTION 

It is thus an object of the present invention to provide a 
Water level sensing device. 

It is another object of the present invention to provide a 
Water level sensing device for sensing and automatically 
returning the Water level of a reservoir to an acceptable 
level. 

It is a further object of the present invention to provide a 
Water level sensing device Which Will detect When the Water 
level has receded beloW a certain level and generate a signal 
to alloW Water to ?oW into the reservoir and return the Water 
level to an acceptable level. 

It is yet another object of the present invention to provide 
a Water level sensing device Which Will prevent excessive 
cycling of the sensing device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a broken-aWay perspective vieW of the reservoir 
level control apparatus adjacent a pool. 

FIG. 2 is a schematic vieW of the reservoir level control 
apparatus and its control systems. 

FIG. 3 is a ?oW diagram of the level control apparatus’ 
logic circuit. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In FIG. 1, the preferred embodiment of the level main 
taining apparatus 10 of the present invention is illustrated. 
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2 
The level maintaining apparatus 10 is preferably made of a 
heavy-duty plastic material. HoWever, the apparatus 10 may 
comprise any durable material that Will stand up to a moist 
environment and avoid rusting. In a preferred embodiment 
of the invention, the apparatus 10 is intended to be placed on 
the side of a reservoir and held in place by its oWn Weight. 
HoWever, the apparatus may be secured to the side of the 
reservoir if the user prefers. In a preferred embodiment, DC. 
power is supplied to the apparatus 10 through a conventional 
transformer plugged into an indoor/outdoor AC electrical 
socket. HoWever, poWer may be supplied by an alternate 
source, such as a generator or other poWer supply. 
The liquid level maintaining apparatus 10 is preferably 

positioned adjacent a reservoir of Water 12, such as a 
sWimming pool, such that the ?oat 14 of the apparatus 10 is 
resting on the surface of the Water 16. The ?oat 14 is 
connected to an arm portion 18 Which is eXtended suf? 
ciently over the reservoir 12 such that the movement of the 
arm 18 is not substantially restricted by the edge 3 of the 
reservoir. In a preferred embodiment, the ?oat 14, Which is 
made of a light-Weight material such as plastic, may be 
removably mounted onto the arm 18. HoWever, the ?oat 14 
may be permanently secured to the arm 18 Without changing 
the scope of the invention. 
Arm 18 is in communication With a pivotal bar 20 Which 

alloWs the arm 18 to move upWardly and doWnWardly in 
response to a change in the Water level of reservoir 12. 
Pivotal bar 20 is in communication With the inside portion 
of a ?rst arm 22 and a second arm 24 of the apparatus 10 and 
is rotational Within inserts (not shoWn) located in each arm 
22 and 24. 
Mounted onto arm 18 is a ?ag 26. Flag 26, in a preferred 

embodiment, is a durable plastic. Flag 26 may, hoWever, be 
a metal or other re?ective material. Flag 26 is preferably 
mounted securely onto arm 18. Flag 26 may, hoWever, be 
slidably mounted or in snap-?t relation With arm 18. As the 
Water level of the reservoir 12 rises or falls, ?ag 26 travels 
in a direction perpendicular to the front portion 32 of the 
apparatus until ?ag 26 comes into a predetermined position 
ing With a transmitter/receiver unit 30 positioned on a front 
portion 32 of the apparatus 10. In a preferred embodiment, 
the transmitter/receiver 30 provides a microWave signal (not 
shoWn) Which is projected in a forWard direction. The 
predetermined positioning of the ?ag is in the path of the 
signal emitted by the transmitter/receiver 30. Instead of 
using microWave, the transmitter/receiver may be con?g 
ured to operate as an ultrasonic sensor or a simple mechani 
cal valve. 

If the ?ag 26 comes into the path of the signal emitted 
from the transmitter/receiver 30, the ?ag 26 re?ects the 
signal back to the transmitter/receiver 30. The ?ag may 
move upWardly or doWnWardly into the signal path. In any 
instance, as long as a microWave signal is re?ected back by 
the ?ag 26 and received by the transmitter/receiver 30, Water 
level in the reservoir 12 is determined to be at an adequate 
level. If at any time the signal is not re?ected back to the 
transmitter/receiver 30, e.g., When the Water level has 
dropped such that the ?ag 26 is no longer in predetermined 
positioning With the transmitter/receiver, Water is alloWed to 
?oW into the reservoir 12 via a Water outlet 28 positioned 
over the reservoir 12. The scope of the invention is not 
limited to reservoirs of Water, hoWever. The apparatus 10 
may be used to detect the level of any liquid such as the level 
of oil in a barrel, or the level of grain in a grain silo. In the 
embodiment of the present invention, hoWever, the level of 
a sWimming pool is sought to be detected. A source of Water 
for the sWimming pool is provided by a conventional garden 
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hose connected to the apparatus 10 at the Water inlet 42 
(FIG. 2). In a preferred embodiment the garden hose is 
maintained in a pressurized condition. 

With reference to FIG. 2, the preferred embodiment of the 
liquid level control apparatus 10 is further described. In the 
absence of the re?ected microWave signal by the transmitter/ 
receiver 30 from ?ag 26, a signal is generated and processed 
Within the transmitter/receiver 30, the signal being received 
by an LED 33 Within the transmitter/receiver 30. In a 
preferred embodiment of the invention, light generated by 
the LED 33 impinges on photo detector 34, photo detector 
34 further generating and processing a signal Which acti 
vates a logic circuit 36. Photo detector 34 may, hoWever, be 
replaced With a photoelectric cell. 

Logic circuit 36, as further described in FIG. 3, triggers 
the activation of a valve control apparatus 38. In a preferred 
embodiment, the valve control apparatus 38 is a reversible 
gear motor. The valve control apparatus 38 may, hoWever, be 
a solenoid, or some other valve control mechanism. Upon 
activation by logic circuit 36, valve control apparatus 38 
opens valve 40 so that Water is alloWed to ?oW from Water 
inlet 42, past valve seat 44, through Water line 46 and into 
reservoir 12 via outlet 28. Upon the restoration of the 
microWave signal re?ected by the ?ag 26 and received by 
the transmitter/receiver 30, the logic circuit 36 returns the 
valve 40 to a closed position seated upon valve seat 44. 

Once valve 40 has been fully cycled, open and closed, by 
the logic circuit 36, logic circuit 36 then activates timer 
circuit 50. Timer circuit 50 alloWs a certain period of time 
to lapse before the logic circuit 36 can subsequently activate 
the valve control apparatus 38. The timer circuit may be 
externally set by the apparatus user or the apparatus may be 
supplied With a predetermined internal setting. In a preferred 
embodiment, the lapsed time is a predetermined internally 
set time of thirty (30) minutes. HoWever, this time may be 
any appropriate time. 

In addition, the timing circuit 50 may be replaced With a 
mechanical trip mechanism like the ones found on most 
dishWashers. In any instance, the purpose of the timing 
circuit 50 is to avoid the excessive cycling of the valve 
control apparatus 38, and possible motor burnout, in the 
event Water level changes are due to something other than a 
loss of Water from the pool such as a disturbance of the Water 
due to a storm or an object falling into the pool While the 
apparatus 10 is still in communication With the reservoir 12. 

Thus a novel reservoir level control apparatus has been 
described. The microWave transmitter/receiver, valve cir 
cuitry and timing circuitry, hoWever, are all conventional. It 
Will, therefore, be readily understood by those persons 
skilled in the art that the present invention is susceptible of 
broad utility and application. Many embodiments and adap 
tations of the present invention other than those described, 
as Well as many variations, modi?cations and equivalent 
arrangements Will be apparent from or reasonably suggested 
by the present invention and foregoing description thereof, 
Without departing from the substance or scope of the present 
invention. The foregoing disclosure is not intended to be 
construed to limit the present invention or otherWise to 
exclude any such other embodiments, adaptations, 
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4 
variations, modi?cations and equivalent arrangements, the 
present invention being limited only by the claims appended 
hereto and the equivalents thereof. 
What is claimed is: 
1. An apparatus for automatically maintaining a level of 

Water in a pool reservoir comprising: 
a housing, including: 

a transmitter/receiver device; 
a logic circuit in communication With said transmitter/ 

receiver device; 
a valve assembly controlled by said logic circuit; and 
a Water inlet and a Water outlet in communication With 

said valve assembly; 
a poWer supply connected to said housing; 
a ?oat in communication With said housing; and 
a ?ag in communication With said ?oat, said ?ag posi 

tioned to come into a predetermined position With said 
transmitter/receiver. 

2. The apparatus of claim 1 Wherein said transmitter/ 
receiver emits a microWave signal. 

3. The apparatus of claim 2 Wherein said ?ag, When said 
?ag is in said predetermined position With said transmitter/ 
receiver, re?ects said microWave signal back to said 
transmitter/receiver. 

4. The apparatus of claim 3 Wherein said ?ag is secured 
onto an arm portion of said ?oat, said arm pivotally con 
nected at a front portion of said housing facing a reservoir 
such that said ?oat is riding a surface of said reservoir;. 

5. The apparatus of claim 3 Wherein said transmitter/ 
receiver further comprises an LED, said LED, upon detect 
ing said microWave signal re?ected by said ?ag, producing 
light Which impinges onto a photo detector, said photo 
detector generating a signal to said logic circuit. 

6. The apparatus of claim 1 Wherein said logic circuit 
maintains said valve assembly in a closed position When said 
receiver/transmitter receives said re?ected microWave 
signal, and Wherein said logic circuit actuates a valve control 
mechanism Which cycles said valve assembly betWeen an 
open and a closed position, said logic circuit actuating said 
mechanism in the absence of said re?ected microWave 
signal; and said logic circuit actuating said mechanism to 
return said valve assembly to said closed position upon 
restoration of said re?ected microWave signal to said 
transmitter/receiver. 

7. The apparatus of claim 6 Wherein said valve assembly 
is in communication With an aperture extending through said 
housing. 

8. The apparatus of claim 1 Wherein said poWer supply to 
said housing is a DC. supply. 

9. The apparatus of claim 8 Wherein said poWer supply is 
an AC. supply recti?ed to said D.C. supply. 

10. The apparatus of claim 6 Wherein said logic circuit 
actuates a timing circuit upon said valve control mechanism 
returning said valve assembly from said open position to 
said closed position. 

11. The apparatus of claim 10 Wherein said timing circuit 
delays subsequent actuation of said valve motor by said 
logic circuit for a period of time. 

* * * * * 


